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magnates, however, no llne raLJ much
attention to Hughes.

Then came Gates and .\1cCaw with
Teledesic and claIms of 20 millIOn
potential subscnbers, two mdllOn
simultaneous COnneCtiOnS, billion·blt·
per-second "gigalinks," bandwidth on
demand and an array of other features,
all advertised at a cost for Spaceway­
type semces nearly three times lower
per bit per second. Everyone nOtIced
Teledesic.

At the end of July, though,
Hughes raised the stakes. With suc­
cessful launches under way m Cluna,
Brazil and French Guiana to provide.
exclamation points, Hughes made a
new submission to the FCC, extend­
109 Spaceway into a nine-satellite
global system costing S3.2 bIllion.
McGrath plausibly claimed it could
be in place long before Teledesic and
offer nearly all its functionality at a
third of the price.

Already pLanned to be in place by
1998, however, were several other LEO
proJeCts, led by MOtorola's Iridium and
Loral-Qualcomm's Globalstar. As
mobile phone proJects, these systems
could not readily offer service at T·t
data rates. But their sponsors prorrused
availability for simple E·mall, faxes
and paging.

By mid-1994, Motorola seemed to

command the financial momentum.
The company succeeded in ralSlng
some $800 million in eqwt)' IOVest­
ments from companies around the
globe, including Lockheed and
Raytheon (which would budd the
satellites), Great Wall of China and
Khrunichev Enterpnses of RUSSia
\which together would launch a thud
of theml, the Mawand Group ot
Saudi Arabia (which pitched m S120
mdlionl and Kyocera, MitSUI and
DOl, which together put up another
S120 million. IKyocera will bwld the
dual mode handsets for lapan and
001 will seU and service them. \ On
August 10. an indian consortium pur·
chased a S% stake and a seat on the
board for $38 ml1lion. Motorola
claimed itS share of the equIty was
droppmg to 28.5%. well on the ..... JV
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GILOER'S TELECOSM

[(l the (umranv s nnal target nt I:; °0 .'vtotorola estlmates
that much 1)1 the addmonal 52 blUlOn 10 the plJ.n could
come trom debt secun ties and loans.

Inilium's attractions are ImpreSSive. It provIdes ublqw­
taus global phone seMce at a premlUm pnce with little or
no Jependence on local terresmal tacdltles In times at
disaster or polmcal cnSlS, or 10 places With sparse or unre­
!table local servIce, the svstem can route calls among the
66 satellites 10 space bvpassmg all mfrastructure on the
1O'0und. For an dlte ut government offiCIals and corporate
hgures operatlng m remote areas, the avatlablhty of Ind­
Ium should be worth the money. A bold and vlslOnary
concept when It emerged in 1987 tram a team Ul the com­
pany's satellite systems engmeering group, It endows
many regIOns of the earth with vOIce and hmited data
commurncatlons for the first time. For example, it actually
focuses on polar domams, such as parts of Sibena, poorly
served by other satellite systems. Kazuo !namon, the ven­
erable chainnan of Kvocera, also believes that IndlUm will
be popular In the 60°\, of temtorial fapan not currently
covered by cellular.

UGiv. U. Spectrum, Let~ FIght"
O:"ETHELESS, BEYOND the bold and mgemous
concept iDaggatt calls IndIUm "the real pIO­
neer of LEOs"1, the system suffers from tech­
rncal t1aws. Were It not for Globalstar, perhaps
these flaws would not have become eVident
until after the 66 buds were aloft. A far sun­

pier and cheaper solutlon, Globalstar uses '+8 satelhtes
With no lInks between them. Each functlons as a "bent
pIpe" transponder, recelvmg SIgnalS trom a phone on the
ground and passmg them back to any gateway wlthUl the
satellite's 1.500-mde-wlde footpnnt, linked to locally
avadable telephone networks. Because Globalstar uses
local phone systems rather than bypassmg them, the sys­
tem has been able to raIse a total of some S.3OO rrullion Ul
support trom :\.lcatel. France Telecom, Vodafone \servmg
the Urnted Kingdom, Australia and Hong Kong!, Alrtouch­
U S West, Hvund.11 and OACOM 10 Korea, Deutsche Aero­
space and .-\lerna.

Tlus amount may seem small beSIde the billion raJsed
hv Inilium But Globalsrar has capital costs lat Si8 billionI
nne-hali Indium's, cucuir COStS one-third milium's, and ter­
minal COstS lat S750 each I one-fourth mdium's. With no
intelligence in space, Globalstar rehes enmely on the
advance ot intelligent phones and portable computer
deVIces on theoqound; It IS the Ethernet of satellite ardu­
tectures. Costmg one-hali dS much as mdIum, It will han­
dle nearly 20 tlmes more calls.

The advantages of Globalsrar stem only panly from Its
avoHiance of complex mtersatellite cormectlons and use ot
mttastructure dlready 10 place on the ll;l'ound. More unpor­
tant IS ItS dvold.Jnce of exclUSive spectrum assignments.
OngmatUlg several vears beiore spread-spectrum technol-
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Og)" was thoroughlv tested ior cellular phones. [ndlUm
employs tlme wVlSlon multlple access, an obsoleSCent S\"5'

rem that reqUIres exclUSive command at spectrum but
nt1ers tar less capacity than code iliVIslOn multiple access.

Like conventional cellular or rawo transrrusslOns that
\.ltfterentlate SIgnals by tlme slot or frequency, TOMA

sharply restncts the reuse of spectrum 10 nearby cells. By
contrast, COMA IS a tonn of spread.spectrum commuruca­
ttOns that wfferentlates signals by a spreading code and
allows the use of the same frequencies all the time, everv­
where. fust as you can reduphcate wneline spectrum
merely by laying another fiber, you can now manufacture
new spectrum 10 the aJI merely by breaking large cells lI1tO
smaller ones.

Among some six companies seeking low earth orbIt
satellite approval from the FCC in 1993, only IridIum used.
IDMA, requinng national and international bodies to pick
It as a winner from the outset and assign It exclUSive
spectrum. By contrast, in a majority report issued to the
FCC on AprIl 6, 1993, COMA companies in the U.S.,
mcludmg TRW, Loral-Qualcomm, Celsat and Amencan
.'vtobile Satellite, could all agree to share spectrum and let
the market choose winners. A Motorola lawyer explained
to Space News, "Give us the spectrum and let the others
tlght for whatever's lefr." !n the face of alternauves With
no need for exclUSive spectrum allocations, Iridium could
i1y only if it offered radically supenor performance or
capacity. But TOMA dooms it to generally infenor
perfonnance and capacity.

Unlike TDMA systems, which can "see" only one satel­
lite SIgnal at a tune, CDMA handsets have "path" wverSlty,
usmg "rake receIVers" that can combine a number of weak
SignalS IOta an mtelligible stream, IndIum and other IDMA
systems compensate by usmg more power. But no practical
amount of power can propel a satellite signal through a tUl
roof. And excess power means larger handsets or heaVIer
satellites. IridIum satellites together use 80% more power
than Globalstar's, yet employ antennas nearly tWice as
large and offer 182 tunes less capaCity per urnt area.

Teledesic also suffers from the use at TOMA. But
Teledeslc's T·l capabilities would compensate With
100,000 urnes more bandwidth and With a bIt error rate
that can accommodate the new hber standards such as
SO:"iET·ATM (synchronous optical network/asynchronous
transfer model, which send packets Without retransmls­
stOn. The Issue IS whether these features can luStUy the
poliucal, hnancial, and perfonnance costs of usmg a modu­
lauon scheme-IDMA-that severely wnns spectrUm shar­
109 .md path wverslty.

So what IS this, another saga of hubris on the mionna­
tlon super·lughway-to go with the Raymond Srruth-fohn
.\1alone follies? Perhaps good new ideas are harder to come
by as company revenues grow lOtO the billions, and G.nes
and McCaw disUlvest and wverslfy as fast as they can from
thelf mcreaslngly cumbrous vessels of wealth HaVing
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recentlv rJ~~eJ the :'\ill' n 11·,:.lr :-;1Jr~

m lus ,\'~terr.Jtle ,rl'LC" t C:l'Lr,\'c':'

ment trom \'\leru~utt-he r~!Jtn~ ~"

billIOn or so-GJtes Jt time' '<.:emtJ
embarrassed bv Ius Unk to thb <OJ;;JntlC

prOJect. He told us ][ WdS too wlv to

wnte about TeJedeslc.
No, the Story IS m tact more meer·

emng. lmpeUed bv the OnnlShlIlg nse
In the cost·ettectlveness ut mJ.tvldual
chips compared to mulrrchlp svstems,
the Law at the ,\tlcracosm dtctates
decentralizatIOn at all informatIOn
architectures. Dunng th~ 19>/05. thIS
cenaifUF sauck the mainframe com"
puter esublithment of IBM. During the
1990s, the personal teleputer, sum·
moning and shaping tilms and hles at
images from around the world. wIll
collide with the centralized establish·
ments of TV broadcasting. At the end
of the ceDtUrY, Teledesic and the other
UOS will u!lher in the a.\te of decen·
tra1.lzatlon In space.

From thiS POInt ot VIew, Gates's
partlcipation becomes more readily
Intelliglble. Gates seems always to iol·
low the nucrocosm wherever It leJds
A VISIOn ot sottware tor JecentrJlt:ed
systems ot personal computers lml)nn~

everyt!ung !'vt1crosott does
In 1994, ior example \\1CTil""lt

made an InVestment In \tetrlcom j

wueless terresmal svstem that ,upplles
lmks of up to j6 klloblts per s<:clmd to
ponable computers or personal Jlloul
assIstants. WithIn cells, the dences CJn

communicate dlrectlv With ,lne
another; outSIde the cell. \ktrle,'m
routes Its calls throu.~ In exranJ.thk:
mesh ot nodes each the SL:e ot J ,hI '<.:­

box and costtn.lt less than 'S II JOO
Based on spread· spectrum teehnl,I"I..'\·
the system operates Jt power k\t:1­
low enough to aVOId the need II'r h "\.­

licenses. Yet It can be expanded [II
metropolitan·area dunensluns

In many respects, Tdedeslc IS \tet·
ncom In the sky It IS tocu'ied ,'n
computer communications [t rl'utc~

packets by the most convement pJth
through a mesh ut nodes It IS h.l't:J
on microprocessor technololtv HI,tn
Teledeslc and .\1emcom plJn tll
employ deVlces from .\1otnrnlJ ,," •• 1
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GILDE~'S TELECOSM

;,111111\ .\' l~.ltt:' t:xplalns the 'ivstem: "orne tunctilJnS
.1rt: m(l'it t:rtlucntlv pertonned hv brge numbers "I ,mall

proCl~ssors workLng together, rather than a tew large ones'

The entire new generation of low earth orr'l' 'atdllte ,V'i­

tcms relies on thiS centniugal force of the microcosm
It was not ,upposed to happen thiS way. lust a, Crusch,

Law ot the computer mdustry Implied that wmputer power

rose hv the 'il.juare Dr the cost, there was a stmdar law 01

thc s.ltelllte mJustr\· that hdd '.ltdlite efuclencv to he pro­
portlon.ll to ,c:e In J p"pular text. "Commurucatlons Satd­
lite Svstems," puhllshed m 1\)711. lames .\1awn CIted an
-\ T0.T 'itudv ,howmg that lust SIX satellites could carry all
the long-dtstance traffic tram the American contment; no

tiber ~ucs would be nt:eeSSiUY... "Jhe next malar thrust m
the space segment shoUlcfcapie*e on the economies of
scale which ta<l3y's technology clers," \\lTote ."1.artm, urg·
fug creation of "massive hardware" as h~vy as several tons
and "Immensely powerful satellites with large antennas
beanung as much mtonnatlon,. we are capable of usmg to
our roottops." Many satellite advocates, led by Arthur C
Clarke. Viewed WIth Impatient scorn the expensive teITes·
mal systems that somehow torestalled the manliest destuw
of hlg buds to rule the world of commurucatlons.

Bringing the Microcosm to Space
" l \},)4, THE BIG·BIRD ORE"".\I still ilounshes m Space­
W.lV. the mternatlonal consortium [nmarsat, .lnd the
new bunch thiS summer of direct broadcJst sJtelllte
technolo~' hv Hughes's DlrecTV, Hubbard's U~~B.

TCl's Pnmestar. ,md Rupert Murdoch's Impenal 5,,.5·

terns In Europe and ASIa. Uszng centralized satelhtes
In geosvnchmn(1us mhlts. DBS IS the ultimate hroadcdst

medium. n:achzng bdhons ot potential customers at the
cost 01 reachmg hundreds ot thousands throuldl cable-rv

,v'!ems But these ,~eostatlOnary satellite systems sutkr
!nlm the ~<1me tlaws as mamtrames: scleroSIS by central·
l:dtlOn At a time when customers want the chOIce, con­
trol. convenience and mteractlvlty at computers, the bill;
birds ottcr onc-sl:e-lltS-all programming at speCified
t1lnes. With little .lhdltV to control the flow or Interact

\nth It
Thc re;l! ,howstopper In the long run, though. IS a

11,,~mg hJlt·~econd time delay tor Clarke orhlt sl.gluls
Rad enDu,~h tur VOice, a half-second IS near eternItv tor

(ilmputer wrnmumcations; tor the hvmg-room and desk·
top supercomputers of 2001. a half· second delay would

mean ~Igabvtcs lIt Intormatlon to he stored In hutters.
\'v'hde cumpJnIes JCross the countrv. from Intel to DI~ndl

L.julpment, are ru~hm~ ro market WIth cable modems to
.tllow computer ClinneCtlllfiS to CATV coax. ~eosdtellites

r<:maln mostly computcr-hostlle. E\,en With the new dig­
Ital cosmetics ot DBS..geos\'nchronous satelhtes dre a IdSt

\estlge lit centrall:atlon m a centniugal world.
Bv contrdst. Tdedeslc hnngs the mIcrocosm to space.

Rathcr than .~almng CConllmle5 ot sCdle from usmg J lew

l+.+

hu,ge ,atellltt:s Tt:!<:Jcslc ~JIn' cL"I1"I11;c" t 'L.i:",\
launching as manv small birds ..IS ['o"lbk l\.I,t:cl ,n I\tc~

Huher's clmcept 01 a geodeSIC netwllrk-J rl1c,h ,'r I'<:<:r~

c''Juallv 'pdced apart like the nodes m al;code'lc J<JI11<:­

Tckdeslc IS not ..I hler<1rchy but a hcterarchv. Dbtrlbut·
Ing thc system responslbdltles among ~~o .lutonom,'US

',ltellites dlmlmshes the requirements, ·,uch as mes~dgc

th(()u~hput dnd power usage. for cdch Doe BuddIng

redunddncv Into the cntlre constelldtlUn. ratht:r than
Within cdch sdtellne. nelds hIgher llverall rehabdltv.
whde reducmg the compleXity and pnce ot each unit

As CraIg ,\kCaw expldms. "At a certam romr. redun­
dant svstems create more complexltv and weight than
they are worth. Rather than havmg each satellite a '-" - m
the skv with rnply redundant systems. we havc hundreds
ot sdtellites that offer self-redundancy" Eschewmg thc
Hughes phdosophy of "every component propnetJr\' to

Huldles." Teledesic Will manutacture and launch a lar~e

number ot satdhte peers, usmg off·the-shelf partS whcn·
ever pOSSible. ThiS approach also proVides economies ot
,calc that, according to a studv by bnlliant pehbles Cllfi­
tractor ."\drtm Manetta, could lower umt costs bv .1 lac­
ror III one hundred or more.

Just as microcosmiC technology uses mtmlteslmal low­
pllwered transistors and puts them so close together that
the\' work tdster than large high-powered translstl)rS
TeleJeslc satellites tollow the rult:s ot low and ~lllW

RJtht'r than one bIg powerful bird spravmg Slg11.1ls ,lUI'"

cllntments, Teledesic otters 11-+0, programmahlv rarl;t:tJhk
at ,mdll localmes. fust ~35 mdes out. the Jdav I~ I11c·.I'
un:J In mJlliseconds rather than halt-seconds.

The total computmg power and wattage DI the C' '11
~tdlatlOn seems large. as IS needed to .;ustam ..I v,duml
Dt ,ome two mdlion connections .lt .I time. tour tlmt:'

Spacew.ly's capacity But With other link tC.ltUrt:, l''Ju.d
hetween 1.226 dnd .3,:i4:i times more power IS nl'eJcJ [<J
commumcate With d geostationary satellite than \\ Ith ,I

LEO

Perhaps most Important, unlike [ndlUm TR\\ ,

()Jv~sev. and Globalstar, Tdedeslc twm the ilUt'..:t \1.1'

tJrlo:l.:ted the tastest-l~row1Og market ot the tuture L' 'm·
rl1UnlcatlOnS tor the world's 12.; mtl11l1n PCs. nnw I.:fl ,\\
In.: ~ilme 20°0 a year :\nd T<:IcJe~lc ha, LI'rrlLtI\
ch( "en the technology needed to extenJ c\lmputcr nLt·

w,'rks ..:lohally-broadhand low earth ilrblt '.ltclltte' fht:
real Issue IS not the tuture ot Tdedeslc but the tutllfl: ,'I

[ndlum.
[n the short run Indium's vOIce services cannllt C' 'TTl·

pete With Clobalstar's cheaper and mOt(: fllhust " 11\\-\
,vstem. But 10 the long run Indium could he trumpcJ h
Tekdcslc. Although Tcledeslc has no ~uch ['Ians the
tncrcmental cost of incorporating dn "L" band tTan'ct:I\<:r
tn Tdedeslc. to perform the Indium lunctlons t,'r \ <lILt:
would he lUSt 10°", of Tetedeslc's totdl "lltla\" <lr it:-­
than SI bIllIOn ,compared With the S~ ~ hdltiln 111111.11
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Globalstar is the easy winner for current offering of mobile
phone services under a COMA regime of spectrum sharing. But
Teledesic can add phone services to its broadband computer
system. Over time. Teled_'s 840 satellites will outperform
Globa/star's 48. Big question: When will microchip technology
advance enough to a/low broadband applications over COMA?
When that happens. Globalstar has a shot at the grand pnze.
Iridium is both too expensive to compete in mobile phones
and too narrowband for data. Today's champ Spac.way is
maturing. Big winner for the next decade is...T.I.d••ic.

capital costs ot IndlUm\. But 8~0 linked satellites could
oiter far more cost-effectlve service than IndlUm's 66.

IndlUm's dIlemma IS that the cOmpleXItleS and costs
ot ltS ingemous mesh of tntersatellite links and SWitches
can be lustltIed only by ottenng broadband computer ser­
vIces. Yt:t Indium IS a do,ggedly narrowband system
tocused on vOIce.

Indium eventually will have to ddopt Tt:ledeslcs
hroadhand luglc dnd archltt:cture. To protect ItS glohal
It:ad In wireless commumCdtLOnS and equipment.
.\10wrola should lOin with Tdedeslc now, rather than
later. Wnrklng With Lockheed, ."'ot'Hola IS making
ImpreSSI ve ,gdlnS In satellite-manutactunng technology
SupplvIng both handsets dnd space gear for computer net­
works, .\1morola could tum ItS huge Investment ot time,
monev and prestige ln Indium Into a dramatic global
coup In wlrdess computer servIces. As part ot a broad­
band systt:m, IndlUm could still become a superb brdnd
name tor .vlowrola, But persIsting In a narrowband strat­
egy In the name Ilt aVOIding Tdedeslc's larger Inltlal
costs, .\10rorola's executIves wlll end up Inthctlng senous
,trateglc costs on the company.

.\lost llf the tamous' ObleCtlOnS to Tdedeslc ..Ire hased
('n li-,TIlorance or mlsIntormatlon. Launch anXIetleS spnng
chldly trom the GEO experience. LEOs are 60 tlmes
nean:r and hetwet:n a tenth and a third the weight
Telt:de'lc ,atdlltes are deSigned to be hOIsted In lo7oUPS 01

el.cl1t (lr more From Great Wall In China to Khrumchev
In RLl'~ld. CllmpanleS around the wmld wlll soon be com·
petln~ to supply low-cost launching tacllltll:s tor the SYS­
tem Orhltal SCiences, an entrepreneunal dervIsh ncar
\Vashln,~ton's Dulles AlTpoTt w1th some 5190 mllhon In
revenues, has developed a low-cost method tor IOltIng
~roups nl LE\h twm an ~ddpted Lockheed 1011 Tnstar

Other lears are ~lmllarlv lallaclous Tdedeslc will
\\'\\rk tme m the ram b~cause tht: hll~h minimum v~rtlcdl

angle ,~O de~rt:t:sl ot ItS ~dtdhte links trom the i70und
reduces the portIon 01 the path ~xposed to wat~r to a
m.lndgeablt: It:vd. Bv contrast, gt.:ostdtlOnary satellites
must operate at el~t degrees, passing the sl~al thrnu~

J 1,1TIg -pan 01 atmosphere .\laele ,'I t"u~h !1e'.\ vr~lr\"lte

m,lterlals, Tdt:J~SlC ~atdltt~s \\ dl,:1eiurc' :nc' ~1i1J "1

Jehns lound In SPdC~ mostly umcatheJ Thc ,"iar JrTJ\­

(an accept holes Without slgI1111cantlv damaging lI\cull

rcrtormanct.: All In all. TeleJeslcs dt:slgners expect the
hlrJs to remain In orbit tor an average ()f tt.:n Years. Wlth
most (Jt ItS key technologles plummetlng In pnce along
WIth the rest 01 e1ectromc compon~nts. the system may
well cost even kss and p~rform better than ltS busln~ss

plan promises or George FIsher speculates
[nde~d, Widely charged with reckless technologlcdl pre­

sumption, the deSigners ot Teledeslc In fact seem reck­
lessly cautious In then assumptIOns about the rate of
microchip progress, For example, theIr dismissal uf CD,\L\
assumes that the high speed at the spreadtng code lunc­
tlOns-requmng dIgItal SIgnal processors that race at least
lOO times the data rate-pushes cheap T·l pertormance
tar Into the future. Yet In early 1995, Texas Instruments
wlll ship ItS multimedia Video processor, d marvel that
C\)mbln~s four 6.+-blt DSPs, a 32-blt RISC CPU,~O ktlo­
hytes ot on-chip memory, a f1oatlng-polnt Unit and a 6~­

hit duect memory access controller all on one chip ThiS
deYlce now performs two billion operations per second
and, with an upgrade from J:i megahertz to ~o megaht:rt:
clock rate, soon w1l1 perform three bllhon, The estimated
cost In 199:i IS around 5.wo, or a stunning 5133 per b, lp
,current Pentlums charge three times as much tor lOO
mlpsl. Five years trom now, when TeledeslC gets s.:nous,
that kmd of one-chip computing power can Implement
CD,\\A for broadband data WIthout any co'l penaln'
Future generations of CDMA systems mav he ahle tIl
Iltter, at a dramatlcally lower pnce, the SJme hroadh,md
services In mohzIe apphcatlOns that Telo:deslc n,l\\

promises tor hxed servIces only.
Assuming that Teledeslc meets the CD,\\:\ challen~c

the other fear IS that terrestnal systems will (apture
enough of the market to rend~r Teledeslc unprolltahle
ThIS ft:ar, however, can come true onIv If ,~oYemment~

delJV thiS supremely benefICial system well Into the next
(entury.

Unlike the competltlon, satellite systems can prl,\ Idc
global coverage at once. Whether for 5~ hillion or ~')iJ bd·
Ilnn. no terrestnal system Will cover the ~nttrt: \\ IlrlJ "r
e\en th~ entire US, Within d~cades III Tcled~slc :\, ,,"'11

as It IS deployed, It wlll profoundly change the ~el ,graph\
and topography uf the globe. Suddenlv tht: m\lst rc'm"tl
rural redoubt, beach, or mountain wtll cllmmand e' 'Ill·

putt:r commumcatlons comparable to urban c0t1'"ratll '11'

WddV The system can mak~ teleconterenclng, tc lec:, ,m
muting, telem~dlcme, dnd teleschoohng posslhk .In\
when:. Gone wIl! be the differences among rcgl"n, In
access to cultural and mformatlon resources People \\ ill
he able to live and work where they want rather th.ln

where corporatlons locate them.
ThIS (hange transtonns the dimenSIOns \\1 the \\I'rld
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-I, J<:LI.,I vel\' .IS trJinS rL1ne., Jutomohtles. rhl 'nt:~ ,lnJ

T\'s lhangtd them in preVIous eras. [t wtll <:\t,nJ unl'

versal serVICt" more dramatically than Jnv new IJW LJn.

\loreover, Tdeuesic can elimInate the neeJ t'l (r(l~';­

.;ubsIJi:e rural customtrs. DtttmlInIng the ('ht dt \\Ire­

Ime ServICeS art the parameters uf popuJatlOn J,nslt\ .mJ

JbtJnCt trom tht central 'JffIce. Rural lU.,tumers now

lOSt hetween to Jnd .~O times .IS much to sern: with
wm:s .lS urban (u-tomers Jo TdeJesic wIll bnng neJr­
hroaJhand capabilItIes to <:veryone In the worlJ at the
same pnce.

.\lost Important, thiS expansion ot tht communica­
tions frontItr will fosttr the very economIC Jevdopment
that wIll Iud the dtmand for the Strvice. Today, It dots
not pay to bnng telecommUnications to poor counmes
that ml~t btneht most. Tdedesic and other satdlIte str­
VICtS break the bottleneck of dtvelopment. Simuitant­
ously opening the tntIre world, It ennchts eVtry natlon
With ntw capital txcetJIng the fruits of .lll tht torelgn
.lId programs ot tht era.

Tddtslc IS a vtnturt worthy 01 McCaw .lnd GJttS [n
ItS Impact on the world, It may tvtn oval tht Htrculean
concnbutlons 01 ItS sponsors In cellular .lnd soltware The
ISSUt~ IS not tht telhnology or tht commitment 01 the
pnncipais. The Issue IS tht rtadIness ot tht US .~o\'\:rn­

mtm to .lccommoJate thiS vtnturt. Betore Tdedeslc can
he .lpprovtd InternatlOna!lv, It will have to attaIn .l
IIcenst from tht FCC 10 tht US It has uken tour vears
to approvt Indium. [t took .,0 vtars to .lpproVt cdlulJr

How long wIll It takt to approve Tdedeslc:
Currtntlv TdtdtSlC, Indium .lnd Globalstar f.lct sev­

eral polltlcal obstacles. The [nternatIonal T dtcommunl­
CatlOnS Unwn's RadiO RegulJtlon 26 U ,l(lveS GEOs
Jbsolute pnomv ovtr LEOs For Spacewav, HU~ts IS now
Jem.lnJIng .ln eXclUSIVt IIctnse tor the full flvt glgahert:
.lvadablt m the K.l-h.lnd worldwIdt, leavmg no room tor
TdeJeslc or any othtr Ka-band LEO. Under current law,
HU~ts or nthtr geo svsttms could usurp any LEO that
was launchtd.

LEOs ,ue .l m.lfOr Amene;ln mnovatIon. The US gov­

ernmtnt should take the lead now 10 spearheadrng a
lhange 10 the n:gulauons to accommodate LEOs ThiS IS

nIl minor m.lner. As the dimenSIOns .lnJ promise: III
Tdedeslc loom more starkly, the Japanese lJr Europe.lns
.lrt (erram to make simtlar proposals. "When thev Jo,"
Cr.llg .\o1cCaw predicts, "thty Will lmmedlatdv h.m: the:lr
~overnment on hoard. Thtv Will be able to go to the lTV
right away '"lv ,.:reatest kar IS th.lt we wdl havt tht
tl:chnolog'l all rl:.lJv ,tnd torl:l~ compames Will he:.lt us
l lllt bccause they (an .~l:t the:lr governments 10 ltne."

Tht US government was on hoard for Apollo .!5 vcars

ago and the US. won tht tlrst space race. ThiS _pace race
IS lUSt as Important, but the govtrnment IS trtaung It as
some sletpy-ume tntrastructure protect. [n lact, It IS the
IntOmlauon superhighway ,~otn~ glohal .lnJ ubl'!ultous. [t

I_ the ulum.lte rrllml't' III the Int"rl1l.lUc'n l~<: _""

\kC.lw

Sustaining the U.S. Lead in Technology
cC-\ \\ EXl'L.'J:\S; "Idl mean eculogIc.ll JIS.l,ter

Li Chma mimiCS what we uIJ-butliling mort

and more urban towtrs and tdling them up

With ptopk who l(UtUc up evtry Jay un turn­
pikes tnto the CltV, emitting fumts mto the
air, .lnd then buddmg new rowers Jnd new

hlghwavs when you wam to move the company, and then
JI~n,g up the highways to Install ntw wues"

.'-leCaw waws toward the wmdow, nut .lt Lake \\l.lsh­
mgton.' Look at that floating bndge. [t took S l.'; hillion
to (ross L.lke Washington, then It got husttd In .l srnml.
Cross thiS lake, any lake, any ocean 10 the world with

broadband Wireless. That's the promise 01 T dedeslc. All
YOU Jo IS to rtconfigure tht commumcatIons In software
.lt :ero mcrememal COSt. No wires for the fmal wnne:c­
twns It's what we do 10 Hong Kong and Shan~al, whert
cV<:rvone uses a cdlular phont."

Prcsldtnt Clinton, Vice Prtsident Gore and other
memhers 01 tht administration contInuallv ask what thev
C.ln Jo tor technology. One thmg thty can do IS vastly
,tre.lmlInt tht process tor approval lJt commumcatlons
prol,cts At the moment, Congress IS dtttrmlned to
r~·tam hurtaucratlc dommance ovtr tht most Jvnamlc
<:nterpnse: and technology 10 the world l:conomv-\\ih.lt
theY like to term the IntormatIon superhighwa\' Th,\'

.;ce It .lS a pOSSible sourct ot congressIOnal power. (JI11­
p.ll);n IInanCt, employmtnt and pelt, Ilkt the B.lhv Bdl,
today or lIkt CXIStIng construction prolcctS. R.lther th.ln
turn te:kcom IOto a vast porkbellitJ poverty pro,~rJm

howevl:r, the .ldmmlstratIon should Jert.~late the tteld
Commumcatwns compames must be permitted to com­
pete .lnd wllaborate whertver the ttchnolog'l leaJs .

\Vhethtr the administration knows It or not, thc~e

t~'lhnolo,~Ies art ItS greattst polmcal asset. The high-tech
InJu.,tnes unleashed 10 the 1YSOs by vemun: c.lplt.ll .lnJ
lunk h(lnds .lre now the rnme tud ot the economy III the

I-NOs Compnsmg perhaps 60"0 01 mcn:mentJI CDr .mJ
~." "" dl exports, the: momentous upsur.ge ot (\lmput,r­
,md (dmmUmCatlons IS even compenSiltlng tor th~' 1111'·

ukc., (ll the Bush and Clinton regimes .lnd m.lkIn~ rl.lu,

-I hie ClInton's lonttnUIng claims ot <:ClmomlC -UCL<:-­
But n(lW Cltnton, Gore: Jnd FCC Chalml.ln ReeJ Hundt
mu.,t make .l chOIce. [t they want to m.llnt.lln thl'
r~'Jemptlve U.s [tad In technology, they must he \, IllIn.:
to torge new .llhancts 10 Congrtss to .~et the r\dltlU.ln~ ,
.lnd bureaucrats out 01 the wav ot the tuturt. A .~l lOJ -urt
w(luld be to open the iloodgates tor the ,l(1obal I1nru,h l't

low earth orhlt satelhtes dedicated to computer C(lmmu·
nlC.ltlons. [t thev do, they can help make: tht W(lrlJ . .I­

\kC.lW'S Albe:rg puts It, "J truly glohal [ntt:rnct 10 ,10

enr·cxpanJmg l:thersphere." AII'


